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ABSTRACT

Classification, a knowledge organization mechanism, is a way we humans understand
the world by aggregating like-entities (Lewis, 1992; Yang, 2002). According to Taulbee
(1965), "the ability to classify is an essential part of life.” Text Classification, or Catego-
rization, has been a research area in Machine Learning (ML) and Information Retrieval (IR)
and is relevant to information extraction and knowledge discovery (Knight, 1999; Sebas-
tiani, 2002). It is a fundamental function of IR and can be applied to various processes such
as indexing and filtering (Taulbee, 1965; Mostafa & Lam, 2000). Traditional classification
approaches assume that global knowledge is available at a centralized place. However, this
assumption is rarely true in the real world. Evidence is emerging that, given the distrib-
uted nature of knowledge/information, collaboration is the main force driving knowledge
management /discovery and making possible the emergence of a global brain (Wimmer &
Traunmuller, 2000; Red’ko, 2002; Borner, Dall’Asta, Ke, & Vespignani, 2005). The World
Wide Web is a good example of knowledge/information distribution, where Web sites serve
narrow information topics and tend to form communities through hyperlinks (Chakrabarti
et al., 1999).

Distributed IR has become a fast-growing research topic in recent years. Recent dis-
tributed IR research has been focused on intra-system retrieval fusion, cross-system com-
munication, decentralized P2P network, and distributed information storage and retrieval
algorithms (Callan, Crestani, & Sanderson, 2003). Research also concentrated on genetic
algorithms for feature selection, intelligent crawling, information routing, etc. By now,
modeling agent collaboration for text classification has drawn little attention from IR re-
searchers. However, related work, although limited, has shown potential impact in this
area. Peng, Mukhopadhyay, Raje, Palakal, and Mostafa (2001) compared single-agent (i.e.
centralized) and multi-agent classifiers and pointed out that multi-agent classification has
several advantages such as fault tolerance, adaptability, flexibility, resource sharing, privacy,
and economics.




In this paper, we developed a multi-agent framework where agents had lim-
ited/distributed knowledge for text classification and collaborated with each other to over-
come the knowledge distribution. Each agent was equipped with a certain learning algorithm
for predicting potential collaborators and/or helping agents. We conducted experimental
research on a standard news collection to examine the impact of two learning algorithms:
the Pursuit Learning and the Nearest Centroid Learning. On a basic retrieval operation,
namely classification, both algorithms achieved competitive classification effectiveness and
efficiency. The impact of the learning exploration rate and the maximum collaboration range
on classification effectiveness and efficiency were examined as well. Close investigation of
agent learning dynamics revealed increasing and stabilizing patterns that were enhanced by
the learning algorithms. We conclude the paper by describing future experimental research
in this area.
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